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RESUMEN 

INTRODUCTION 

Galveston Island State Park is located near the center of Galveston Island, one of a series of barrier islands and 
bay/lagoon systems separating most of the Texas mainland from the Gulf of Mexico (Fig. 1). The Texas coast 
comprises most of the area designated by Griffith  et al. (2004) as the Western Gulf Coastal Plain ecoregion. 
The 789.1 ha (1,950 acre) park straddles the Island from the Gulf to West Galveston Bay and is roughly square 
in overall dimensions (Fig. 2). Galveston Island’s formation is recent, beginning as a submerged offshore bar no 
more than 4,500 to 5,000 years ago that accumulated until about 1900 when it reached its maximum width 
(Garner 1997). The bayside region consists of salt marsh fringing a series of peninsulas and intervening la¬ 
goons perpendicular to the Island’s long axis (Fig. 2). A series of dune ridges and swales parallel the Island’s 
long axis from its center to the beach (Fig. 2). These formed as the Island accreted seaward and became too 
wide and high for significant wash-over events. The ridges and swales support prairie and freshwater wetlands 
respectively. All  of these features are well represented in the park. 

1900. This is due to several factors including the construction of jetties at the mouth of Galveston Bay which 

fluid withdrawal, and eustatic sea level rise (Raven et al. 2009). Since the park’s establishment in 1972, its 
beach has moved inland approximately 74.1 m (243 feet; Sipocz 2010). The active dune system has been com- 
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Climate 
Galveston Island occurs within a humid, warm-temperate to marginally subtropical region receiving an aver¬ 
age of 129 cm (51 in) of rainfall annually (Britton &  Morton 1989; National Weather Service 2013). The average 
temperature for Galveston Island is 21.8°C (71.2°F), with August being the warmest month (29°C, 85°F) and 
January the coldest (12.9°C, 55.2°F; National Weather Service 2013). The cooling effect of sea-breezes from the 
Gulf of Mexico moderates summer temperatures (Crenwelge et al. 1988). The predominant wind direction is 
southeast, but varies by season. The light southerly winds predominate in spring through early fall, while cold 
fronts with strong northerly winds that push water out of the bay punctuate the winter. Tropical storms and 
hurricanes are frequent on the Texas coast, striking with a frequency of 0.67 storms per year (Hollingsworth 
1998). 

Fourdiffe l Island State Park, and all are derived from the inland depositic 
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Fig. 2. True-color aerial photograph of Galveston Island State Park (outlined in green), Galveston County, Texas. 

formed on over-wash-deposited sands with a high amount of partially decayed organic matter resulting from 
plant growth coupled with anaerobic soil conditions (Crenwelge et al. 1988). 

Prominent dune ridges in the interior of the park consist of Galveston Loamy Fine Sand and Galveston 
Fine Sand Series soils (Fig. 3). These are wind accumulated, mildly alkaline, somewhat excessively drained 
soils that are very rapidly permeable with fine sand in the upper 183 cm (72 in) to 356 cm (140 in) and support 
prairie vegetation (Crenwelge et al. 1988). Upland prairie on Texas’ barrier islands is regionally referred to as 
“strand prairie” (Hollingsworth 1998). We are uncertain as to the origin of this seemingly colloquial name, but 
it is clear that Hollingsworth (1998) used it to refer to Schizachyrium littorale (Nash) E.P. Bicknell- Paspalum 
monostachyum dominated grasslands of Texas’ barrier islands and Coastal Sand Plain (Diamond et al. 1987). 
This community is considered an ally of coastal prairie marked by tolerance of occasional tidal over-wash, and 
probably more importantly, the salt spray typical of the spring through fall months which produces measur- 
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Fig. 3. Map of major soil series of Galveston Island State Park, Galveston County, Texas. 

able soil salinity throughout the park and accumulates on plant surfaces during dry periods. The Galveston 
Loamy Fine Sand Series is uniquely underlain by a shell layer and portions of it support live oak (Quercus vir- 
giniana) woodlands known colloquially as “live oak mottes.” Just east of the park, a live oak motte on this soil 
type contains an extensive Native American burial ground which was described by early Spanish explorers 
indicating that the presence of trees on the Island predates European settlement (Ricklis et al. 1994). The 

lies closer to the beach. 
The majority of the terrestrial park lands consist of the Mustang Fine Sand Series. This strongly alkaline, 

although it includes dune ridges and swales, they are poorly developed (Crenwelge et al. 1988). These soils are 
a mixture of wind and washover deposits of slightly coarser sands. The water table is close to and occasionally 



tion composition within the Mustang Soil region changes considerably with surface slope and configuration. 

(Lambert 1998). Topographical changes control depth to the water table and affect soil alkalinity, drainage, and 
permeability. Therefore, even very slight topographical and slope changes result in markedly different plant 
communities. Concave surfaces contain what Texas’ Natural Heritage Program (1993) termed a “Gulf  Cord- 
grass Series” grassland dominated by Spartina spartinae and S. patens, while convex surfaces support strand 

occur as inclusions in each of the three prairie soil types. The water table extends to or above the soil surface in 
most years and a permanent water table lies within 15.2 cm (6 in) to 70 cm (24 in) of the surface (Crenwelge et 
al. 1988). They are the remainder of lagoons formed as the Island accreted seaward and offshore bars accumu¬ 
lated sand, rising to form new dune ridges parallel to the beach. The older swales have been broken by over¬ 
wash deposition and wind erosion into strings of circular, freshwater ponds up to 1.8 m (6 ft) in depth. These 
are often surmounted by crescent-shaped dunes along leeward sides that may contain small live oak mottes. 

Resource Management 
Resource management at the park strives to conserve and restore its pre-European settlement landscape, and 
terrestrial and aquatic plant and wildlife  communities. Prior to becoming a State Park in 1972 the site had been 
intensively grazed by fenced cattle, greatly reducing the dominance of tall grasses such as little bluestem 
(Schizachyrium scoparium) that are typical of strand prairie (Keith 2005). In addition, much of the park had 
been invaded by non-native plants including Chinese tallow-tree (Triadica sebifera) and Japanese honeysuckle 
(Lonicerajaponica). Mowing, mechanical chipping, herbicide, and prescribed fire have been used to almost 
eliminate these species and slowly increase those described as dominants in strand prairie. 

Prescribed and wildfires have been documented in the park since 1976 (Creacy 2007). Between 1976 and 
2006, when a more rigorous prescribed fire program was implemented, 11 fires burned a total of 985.8 ha 
(2,436 acres), mostly within the 356.1 ha (880 acres) containing strand prairie and gulf cordgrass plant com¬ 
munities though the results were poorly documented. Since 2006 prescribed fires applied to the prairies have 
been better documented including the use of permanent vegetation plots for effects monitoring. The entire 
prairie area of the park has been burned at least once during the 2007 to present time period. 

Present resource management includes the continued use of prescribed fire to burn the prairies on an ap- 

grass (Megathyrsus maximus), Chinese tallow-tree, Vasey grass (Paspalum urvillei), black locust (Robinia pseu¬ 
doacacia), cabbage palm (Sabal palmetto), and Mexican fan palm (Washingtonia robusta). Mechanical treat¬ 
ments are no longer used as it is thought to spread invasive species into the prairies, and they have been made 
unnecessary by the more rigorous use of prescribed fires. 

Other management activities include the propagation and planting of species that are uncommon or ab- 

barrier island just south of Galveston. Indeed, a focus on the restoration of the park’s prairies revealed the need 
for an intensive baseline inventory of vascular plant species that occurred there. Raymond J. Fleetwood, a U.S. 
Fish &  Wildlife  Service biologist who worked on the Texas coast beginning in the 1960s, performed what was 
probably the first and only effort to survey the vascular plants at Galveston Island State Park, compiling a list 
comprising 108 species distributed in 96 genera and 39 families (Fleetwood 1973). Fleetwood also vouchered 
a modest exsiccatae of 63 specimens at the University of Texas at Austin Plant Resources Center Herbarium 
(TEX). Interest in restoring the park’s prairie flora and continuing the work that Fleetwood began four decades 
ago has culminated in the study reported here. 

METHODS 

Twenty collecting trips were made to the park from July 2011 through November 2013, and in all months ex¬ 
cept December-February. A complete set of voucher specimens is housed at TEX. Plant identifications were 
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Table 1. Taxonomic summary of vascular plants of Galveston Island State Park, Galveston County, Texas. 

primarily made using the appropriate volumes of Flora of North America (1993+), Correll and Johnston (1970), 
and Gould (1975). When practical, infraspecific names were determined. Classification and author names fol- 

Flora of North America (1993+) and Correll and Johnston (1970). We follow Nesom (2000) in defining non-na¬ 
tive species as those originating from a different continent or less commonly in this flora cultivated from out¬ 
side the geographic extent of the Western Gulf Coastal Plain ecoregion (Griffith  et al. 2004). 

housed at TEX yielded 317 species of vascular plants representing 68 families and 221 genera (Table 1). The 
families containing the largest number of species (native and non-native combined) are Poaceae (65 spp.), 
Asteraceae (36 spp.), Fabaceae (25 spp.), Cyperaceae (24 spp.), and Amaranthaceae (11 spp.). Large genera in¬ 
clude Cyperus with nine native and one non-native species, and Juncus with eight native species. Non-native 
species account for 16.4% of the total flora. Poaceae included the most non-native species (16). Two families, 

known to be invasive in Texas (Nesom 2009), but have begun rapidly reproducing on Galveston Island, likely 
because of warmer winters (Britton & Morton 1989; National Weather Service 2013), and are a new threat to 

No effort was made to quantitatively describe plant communities that occur in the park. However, due to the 
influence of soil types, wind, wave, tidal action, and sometimes sharp elevation gradients across the landscape, 
several habitat types are readily identified in the held simply because the resulting species composition is so 
consistent (Fig. 4, Table 2). We believe we provide nearly complete lists of characteristic species for some habi¬ 
tats (beach, dunes, salt marsh), or at least a list of dominant species (prairie, woodlands). The sea-grass beds in 
the park are dominated by a two species, Halodule wrightii and Ruppia maritima. Although a decline and even¬ 
tual disappearance of sea-grass by the early 1980s was reported for West Galveston Bay (Pulich &  White 1991), 
sea-grass beds are now frequent along the lagoon and bay-shores in Galveston Island State Park (Fig. 4F). To 
what degree this is the result of past efforts to reintroduce plants, natural recruitment, or both is not known. 
The park’s prairies have the highest species richness (153 spp.) and include five of the seven endemic species 
we collected (Fig. 4D, Table 2, Appendix). The park’s woodlands occur as small stands of trees along natural 
berms and ridges (e.g., Fig. 4G). 

Endemics and Species of Conservation Interest 
specie Leldv 

3 prairies in the park, is endemic to deep coastal sands of Texas and is mapped by Wipff  and Hatch 

nown only from the Texas’ coast and Rio Grande plains (Correll &  Johnston 1970). Gomphrena neal- 
s to be of restricted distribution, known from sandy or clayey soils in coastal Texas and the Rio Grande 
d adjacent southwest Texas and Mexico (Correll &  Johnston 1970). Herbertia lahue, Tradescantia 



Fig. 4. Representative photos of general habitat types at Galveston Island State Park, Galveston County, Texas. A. Beach. B. Dunes (seaward aspect). C. 
Dunes (leeward aspect). D. Strand prairie. E. Salt marsh. F. Seagrass bed. G. Woodland. H. Wetland. 



subacaulis, and Zephyranthes traubii are also prairie species endemic to the either primarily the Western Gulf 
Coastal Plain (in the case of H. lahue) or Texas (Correll &  Johnston 1970). In the 1970s, Raymond J. Fleetwood 
discovered a population of “corkwood” he identified as Leitneriafloridana in forested wetlands in nearby Bra- 

population, in 1972, he introduced plants to several suitable sites in the park’s prairies (Fleetwood 1973; David 
Riskind, personal communication). Since then, the donor-site (Bird Pond) has been permanently protected 
through acquisition by the U.S. Fish &  Wildlife  Service, and the plants there have been recently described as a 
new species, Leitneria pilosa subsp. pilosa, known only from forested wetlands and prairies of the upper Texas 
Gulf Coast (Schrader & Graves 2011). 
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(Uniola paniculata) from native populations on nearby Follet’s Island were established in dunes in the park in 

cultivation and reintroduction of species absent, but expected in this community type. Interestingly, Schizach- 
yrium Morale does not occur in the park as mapped by Diamond et al. (1987), but rather is replaced by S. sco- 
parium var. scoparium. The need for protection and floristic inventory of a remnant strand prairie on nearby 
Follet’s Island has also come to light during this study, and steps are being taken to bring this about. 

Plant introductions during restoration should first be carefully evaluated. Probably in an effort to improve 

posefully planted in the park’s woodlands or in stands to create new-woodlands. This species has since become 
invasive and required control. 

ANNOTATED CHECKLIST 
APPENDIX 

' VASCULAR PLANTS AT GALVESTON ISLAND STATE PARK 

Families are arranged alphabetically, beginning with monocots and followed by eudicots. Genera, species, and 
infraspecific names are arranged alphabetically under families. Some species names are preceded by special 
symbols to indicate nativity and conservation interest as follows: (1) non-native species are indicated by an 
asterisk (*)  based on review of Correll and Johnston (1970); (2) endemic species are indicated by a superscript 
dagger (t) based on review of Flora of North America (1993+) and Correll and Johnston (1970). Following each 
name is an abbreviation from Palmer et al. (1995) representing one of the following subjective estimates of the 

find and limited to one or very few locations or uncommon habitats); i = infrequent (difficult  to find with few 
individuals or colonies but found in several locations); o = occasional (widely scattered but not difficult  to find); 
f = frequent (easily seen or found in one or more common habitats but not dominant in any common habitat); 
and a = abundant (dominant or co-dominant in one or more common habitats; terms in quotes are those of 
Fleetwood). Following the relative abundance, the habitat(s) where that species is typically found is indicated 
by the following general categories (terms in quotes are those of Fleetwood): beach = from the wave swash zone 
to the base of the dunes; dunes (both seaward and leeward) = vegetation stabilized wind deposited mounds 
and ridges that parallel the beach; prairie = grasslands throughout the park; woodlands = thickets of woody 
species; wetlands = all non-tidal freshwater wetlands including seasonally flooded ponds and swales; salt 
marsh = wetlands with rare to daily tidal flooding dominated by halophytic vascular plants; sea-grass beds = 
stands of rooted aquatic vascular plants that occur in shallow waters of the bay and lagoons; disturbed = dirt 

first authors with the exceptions of two without number (s.n.) by the third author and those of Fleetwood (RJF) 
or William R. Carr (WRC). 

Sagittaria longiloba Engeli 

Cyperus polystachyos F 

Cyperu 
Cyperus t 
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